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P AT EN 1 E 
D E 

INYENCltfN 

a favor de LABOR AlfflRIOS MIQUEL, S. A, entidad espaRola, 
domiciliada en Barcelona, calle Viladomat, 71, por "PRO- 
CEDIMIENTO PARA LA OBTMCIdN DE DERIVADOS OTRISUBSTITUIDOS 
BE ETILENDIAMINA" . 



MEMORIA DESCRIPIIVA 

La present© invencl6n se refiere a un procedi- 
miento para la obtenci6n de derivados trisubstituidos de 
la etilendiamina con propiedades farmacol6gicas valiosas. 

Algunos de estos coinpue.stos acttian sobre el sis- 
5. tema nervioso central, seguramente a trav4s de los llama- 

dos "receptores de triptamina" , es decir, aqtuellos recep- 
tores sobre los qne 5-HT acttia aumentando su actividad. 
En ciertos casos tambi&i se puede atribuir el mecaaismo a 
una acci6n sobre los receptores alfa-adren6rgicos (Ann. 
10. Rev. Pharmacol. 4 43). 



Los nuevos compueatoa presentan, con respecto 
a sua receptoreB, las siguientes peculiaridades estructu- 
ralea resumidaa: 12.- Un centro bdsico ionizable, forma- 
do por dos nitr6genoa cuya distancia inerat6mica es de 
aproximadamente 3,6 Ay el cual debe unirse con el polo 
ani<5nico del receptor, y 2».- Dos estructuras de interacci6n 
con el receptor a traves de fuerzas de Van der Waals y cu- 
ya misi6n es la de reforzar el enlace ami6nico. 

De acuerdo con la invenci6n, el centro ionizable 

es el radical etilendiamino, que ha sido sometido, en sua 

dos nitr6genos, a las substituciones adecuadas para respon- 

der a la segunda de laa condicionea mencionadas anterior- 

mente. El aubstituyente de uno de los nitr6genos se ha man- 

tenido fijo, constituido concretamente por el radical 1,3, 

7-trimetil-xantinilo de f6rmula 

0 CH. 




En el otro nitr6geno se ha llevado a cabo una serie de subs- 
tituciones bivalent es, aegtSn se indica m£s adelante, de ma- 
nera que se llega a los compuestos finales de la invenci6n, 
que responden a la f6rmula general: 
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en la cual Rl puede estar formado por un radical alquili- 
co inferior, de 1 a 4 atomos de oar bono, alilo o fenilo, 
y R2 puede significar un radical aliciclico de 1 a 4- ato- 
mos de car bono en su cadena recta, o fenilo, eventualmen- 
5. te substituidos. 

Se llega a los compuestos de la invencion por 
el hecho de hacer reaccionar cantidades equimoleculares de 
8-haloetil-aminocafelna con la amina secundaria adecuada 
para completar la formula estructural indicada, en presen- 
10. cia de un captador de haluro de hidrogeno. La reaccion 

responde al esquema: 




Un metodo equivalerite al anterior consiste en 



hacer reaccionar 8-halocaf eina con la etilendiamina N,N,N ! - 
-trisubstitufda adecuada para completar la formula final, 
!5. de manera que se obtiene el clorhidrato del pro due to final. 

El esquema de la reaccion es el siguiente: 






lambi&i se llega al mismo reaultado haciendo 
reacoionar 8-(2-metil-aminoetilafliino)--caf elna coil los 
haluros de alconilo apropiados, de acuerdo con el esquema: 




da a cabo tanto en presencia de disolventes polares como 
no polares, o bien sin ellos, y los rendimientos obtenidoe 
son generalmente satisfactorios. 

las substancias intermedias precisas para el de- 
sarrollo de las sfntesis descritas pueden ser preparadas 
de acuerdo con los m^todos generales que se encuentran des- 
critas en la bibliograffa quimica. En el caso de las aminas 
se ha utilizado los m£todos usuales de leuckart y de alqui- 
laci<5n de bases de Schiff debido a las disposibilidades de 
materias primas. 

la invenci6n es detallada a continuaci6n median- 
te los siguientes ejemplos, que son facilitados tSnicamente 
a titulo informativo y no limitative del alcance de la mis- 
ma, correspondientes a las reacciones principales del pro- 
cedimiento. 




EJEMPL0 1. 

d,l-N 1 -(8-cafeinil)-N 2 -metil-N 2 -(2--fenilisopropil)-etilen- 
diamina clorhidrato. (d,l-Fencamina clorhidrato ) . 

Se calienta lentamente 19,2 g de Nj-metil-N-j- 
5. -(2-fenilisopropil)-etilendiaoiina y 22,8 g de 8-clorocaf e£- 

na hasta 160-170°C y se mantiene estos limites de tempera- 
tura durante veinte rainutos. Se enfria hasta 7<5°C y se 
anade 10 veces el peso del producto inicial, de alcohol 
absoluto. Se enfria y filtra, obteniendose una substancia 
10, cristalina de punto de fusion 270-280°C. Es de color bian- 

co y sabor amargo, bastante soluble en agua e insoluble 
en disolventes organicos. 
EJEMPL02 . 

djl-^-fS-cafeinilJ-Ng-metil-Ng-CfemilisopropilJ-etilendia- 
15 • mina. ( d, l-Fencamina base). 

Se somete a reflujo, durante un periodo de siete 
horas, una solucion de 48 g de N-metil-N-(2-f enilisopropil)- 
-amina en 440 ml de alcohol metilico y 21,8 g de carbonato 
potasico, con 88,5 g de 8-(2-cloroetilaroino)-cafeina. Se 
20. filtra el c^oruro potasico formado y se enfria la 3oluci6n. 

Los cristales formados son filtrados y se obtiene 95 g de 
un producto de punto de fusion 148-1 50°C. Se recristaliza 
de etanol de 96?^ y se obtiene una substancia de punto de 
fusion 150-152°C. 

25. Se trata de un producto cristalino, bianco, in- 

soluble en agua y muy soluble en cloroformo, tetracloroe- 
tano, dicloroetano, y piridina, algo soluble en metanol, 
benceno, y etanol, insoluble en eter de petroleo, hexano 




y etileter. Su picrato tiene un punto de fusion de 227- 
228°C. 

EJEMPLO 3. 

d,l-N 1 -(8-cafeinil)-N 2 -metil-N 2 -(2-fenilisopropil)-etilen^ 
5. diamina. (d,l-Fencamina "base). 

Se refluye durante ocho horas 0,25 mbl de Hg- 
metil-N^-CS-caf einil)-etilendiamina con 0,25 mol de bromu- 
ro de 2-f enilisopropilo em 700 ml de etanol, junto con 0,15 
mol de carbonate potasico anhidro. Se filtra en caliente 

10. el producto precipitado, y de los liquidos cristaliza, pre- 

via ligera concentracion, el producto con un punto de fu- 
sion de 152-153°C 

Los ejemplos descritos son representatives de 
los tres metodos que forman el objeto de la invencion. Su 

15 • equi Valencia viene demostrada por el hecho de que los jun- 

tos de fusion mixtos, obtenidos de muestras preparadas por 
los tres metodos, tanto de clorhidrato como de base, son 
identicos a las muestras obtenidas en los mismos. 

Variando las substancias de partida para la reac- 

20. cion que aportan a la composicion final los radicales Rl 

y R2, se puede obtener toda una serie de especies quimicas 
similares, de acuerdo con la enumeracion de la tabla 1 que 
se indica mas adelante. Todos los compuestos indicados en 
esta tabla han si do obtenidos utilizando el me to do descri- 

25. to en primer lugar, a excepcion del compuesto VIII que ha 

sido obtenido por los tres metodos. Los compuestos XXII, 
XXV y XXVI han sido preparados a fines comparatives, con 
el objeto de comprobar el efecto que la presencia de un- 
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centro asimfitrico existente en el compuesto VIII produ- 
ce sobre las propiedades f armaoodin&ni cas de los mismos, 
En dicha tabla 1 los compuestos finales obtenidos en ca- 
da caso y que reeponden a la f6rmula general indicada en 
la introducci6n, est&a identificados por sus f6rmulas em- 
pfricas, en la columna siguiente a la <iue representa los 
substituyentes R2. 

En la tabla 2 se indioa a tftulo de ejemplo la 
serie de aminas intermedias utilizadas como punto de par- 
tida para el procedimiento de la invenci6n, con sus cons- 
tantes ffsicas y mltodos de obtenci<5n. 

En dichas tablas, las diferentes llamadas tie- 
nen los significados siguientes: b) Base; c) Clorhidrato; 
p) Picrato; +) Levoderivado . El an&lisis elemental se ha 
efectuado con los productos en forma bdsica. 

Los compuestos de la invenci6n, y particularmen- 
te la especie VIII han mostrado, tanto en ensayos con ani- 
males como en clinica humana, un elevado coeficiente de 
actividad f rente a determlnados estados patal6gicos, segdn 
se explica en la siguiente bibliograffa; "Ensayo fermaco- 
l6gico con un Nuevo Derivado de Etilenodiamina" , Laborato- 
ries Miquel, S. A,, Instituto Miquel de Investigaciones 
(Eerap£uticas, S. A. SASTRE LAFARGA: "Estudio Cllnico de la 
Acci<5n del Producto Denominado SI-374; Gaceta Mfidica Espa- 
flola, nfi 510, pag 96, Marzo 1969. EREXES GORDILLO y M. PA- 
YA NICOLAU: "Consideraciones Generales y Resumen de Varios 
Casos Clfnicos Tratados con una Nuevd Driga Psicot6nica 
(Pencamina Clorhidrato)", Medicina EspaHola, 61, Abril I969. 




"Drugs of Today", VolV, nfi 3, 1969, pag 88-95* 

Los ensayos d8 espectrometrf a IR, RMN y UV de- 
muestran asimiemo que la especie qulmica VIII, obtenida 
por los tres m^todos es exactamtote el mismo producto, 

5. Por otra parte, la presencia de un centro asimltrico en 

este compuesto lia permitido la sfntesis de los enantio- 
morfos correspondientes. El prooedimlento de separacidn 
se ha llevado a cabo mediant e sintesis asim6trica paroial, 
utilizando la' amina de partlda 6pticamente activa y median- 

10. te el m£todo descrito en primer lugar. Para el clorhidrato, 

la rotaoi6n especffica ha resultado ser /"alfa^D° = 2 ®»* 
(c = 5 , H 2 0). 

La eeparaci6n cromatogr&fica en capa fina, uti- 
lizando una fase fija de Silicagel F254 con espesor de 

15. 0,25 mm, y una fase m6*il formada por N-butanol - dcido 

acltico - agua (4:5:1), da una longitud de recorrido de 
4,51cm, tiempo de recorrido: 2 h 40 min. Revelador: Luz 
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TAB 


L A 


Ref 


R i 


R 2 


Form. emp. 


Disolvente 
recristal. 


Puntq c 
fusion 


I 


Me 


r—s CH 3 

MeO-^-CH 2 CH 
MeO^ 


C 22 H 32°4 N 6 


MeOH 


213- 


II 


Et 


II 


°23 H 34°4 N 6 


ii 


125- 


III 


h-Pr 


II 


°24 H 36 N 6°4 


n 


126- 


IV 


Iso-Pr 


II 


°24 H 36 N 6°4 


it 


125- 
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n-Bu 


It 


°25 H 38 N 6°4 


ii 
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VI 


Iso-Bu 


ft 


C 25 H 38 N 6°4 


ii 
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VII 


Alii 


tt 


G 24 H 34 N 6°4 
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Me 


..CH-, 

T 3 

CgH^CH2CH— 


C 20 H 28 N 6°2 
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it 
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MeOH 


213-5°C p 
• 


0 

76"2& H 
N 


59,43 

7 95 

18,90 


59,02 
18,47 




ii 


125-9°C b 


C 
H 

72$ N 


60,23 
7,47 
18,32 


59,78 
7,67 
18,00 




ii 


126-8°C b 


0 


60,99 

f fO( 

17,78 


60,37 

1 ,50 

17,00 


• 


ii 


125-9°0 b 


c 

82$ H 
N 


60,99 
7,67 
17,78 


60,22 
7,90 
17,14 




ii 


127-30°C b 


C 

#-» n**f tt 

785& H 
N 


61,70 
7,87 
17,27 


61,20 
8,00 
16,98 
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C 

84% n 
N 
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n On 

7,87 
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16,96 
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7,2o 
17,86 


59,88 
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17,12 
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C 

85$ H 
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7,39 
21,36 
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0 

82f 0 N 


64,36 
7,81 
20,37 


63,70 
7,95 
19,78 




ti 


178-80°C b 


C 

78JS H 
N 


74,04 
7,81 
20,37 


63,70 
7,96 
19,78 
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C 6 H 5 C-CH- 
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elemental, $ 
Encontrddo 


1 » Iffl 
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Seran independientes del aloance de la presente 
invencion los detalles accesorios y demas caracterxsticas 
empleadas en la puesta en practica de la misma y que no 
alteren su esencialidad, tales como los medios y aparatos 
utilizados para ello, por quedar todo comprendido en el 
espiritu de las siguientes reivindicaciones. 




Se reivindica como objeto de la presente paten- 
te de invencion: 

1« Procedimiento para la ob tendon de deriva- 
dos trisubstituidos de etilendiamina, que responden a la 
5. firmula general: 




10. en la cual Rl representa un radical alquilo inferior de 

1 a 4 atomos de carbono, alilo o fenilo, y R2 un radical 
alxciclico de 1 a 4 atomos de carbono en su cadena recta, 
o fenilo, eventualmente substituidos, caracterizado esen- 
cialmente por el hecho de poner en reaccion cantidades 

15. equimoleculares de 8-haloe til -amino cafeina con la araina 

secundaria adecuada para completar la mencionada formula 
general, en presencia de un' captador de haluro de hidro- 
geno. 

2. Procedimiento para la obtencion de deriva- 
20. dos trisubstituidos de etilendiamina, de acuerdo con la 

reivindicacion 1, caracterizado esencialmente por el he- 
cho de hacer reaccionar 8-halo cafeina con la etilendia- 
mina STjNjN'-trisubstitufda correspondiente al complemento 
de la formula general anterior, de manera que el produc- 
25. to final es obtenido en su forma clorhidrato. 
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3. Procedxmiento para la obtencion de deri- 
vados trisubstituidos de etilendiamina, de acuerdo con 
la reivindicacion 1, caracterizado esencialmente por el 
hecho de hacer reaccionar 8-(2-metil~aminoetilamino)-ca- 
feina con los haluros de alconilo apropiados al comple- 
mento de la formula general. 

4. Procedimiento para lg6btencion de derivados 
trisubstituidos de etilendiamina. 

La presente memoria descriptiva consta de cator- 
ce hojas foliadas escritas a maquina por una sola cara. 
Barcelona, 22 de-ee4uia?e de 1970 
LABORATORY 
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PROCESS FOR OBTAINING TRISUBSTITUTED ETHYLENEDIAMINE DERIVATIVES 



Description 

This invention refers to a process for obtaining trisubstituted ethylenediamine derivatives 
with usefiil pharmacological properties. 

Some of these compounds act on the central nervous system, most likely by way of the 
so-called "tryptamirie receptors," i.e., those receptors on which 5-HT acts by increasing their 
activity. In some cases, the mechanism may also be attributed to an action on alpha-adrenergic 
receptors (Ann Rev. PharmacolA: 43). 

With respect to their receptors, the new compounds present the following structural 
characteristics, in summary: 

1) an ionizable basic center made up of two nitrogens, whose interatomic distance is 
approximately 3.6 A and which must bond with the anionic pole of the receptor, and 

2) two structures of interaction with the receptor by means of Van der Waals forces, and 
whose purpose is to strengthen the anionic bond. 

According to the invention, the ionizable center is the ethylenediamine radical, in which 
the two nitrogens have undergone the appropriate substitutions to meet the conditions mentioned 
above. The substituents of one of the nitrogens was fixed, and consists specifically of the radical 
1,3,7-trimethyl-xanthinyl with the formula 




In the other nitrogen, a series of bivalent substitutions occurred, as indicated below, to arrive at 
the final compounds of the invention, which have the general formula: 



" [Numbers in the margin indicate pagination of the original foreign text.] 
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wherein R\ may be formed by a lower alkyl radical with 1 to 4 carbon atoms, allyl or phenyl, and /3 
R 2 may indicate an alicyclic radical with 1 to 4 carbon atoms in its straight chain, or phenyl, 
optionally substituted. 

We arrive at the compounds of the invention by causing equimolecular quantities of 
8-haloethyl-aminocaffeine to react with the appropriate secondary amine to complete the 
indicated structural formula in the presence of a hydrogen halide collector. The reaction 
corresponds to the following diagram: 



i c 

^3 




CH 3 



A method equivalent to the previous one consists of causing 8-halocaffeine to react with 
the appropriate N,N,N-trisubstituted ethylenediamine to complete the final formula, so that we 
obtain the hydrochlorate of the final product. The diagram of the reaction is as follows: 



3 



CHj 3 

We also arrive at the same result by causing 8-(2-methyl-aminoethylamino)-caffeine to /4 
react with the appropriate alkenyl halide, according to the diagram: 

i_? H * CH 3 

Ah 3 ^ 



In all cases, the reactions can be carried out with or without the presence of polar or 
nonpolar solvents, and the resulting yields are generally satisfactory. 

The intermediate substances necessary for the development of the syntheses described 
can be prepared according to the general methods described in the chemical bibliography. In the 
case of the amines, we have used the standard methods of Leuckart and of Schiff base alkylation 
because of the availability of the raw materials. 

The invention is detailed below by the following examples of the principal reactions of 
the procedure. These are provided only for information and do not limit the scope of the 
invention. 




Example 1 

d,l-Ni-(8-caffeinyl)-N2-methyl-N2-(2-phenylisopropyl)-ethylenediamine hydrochloride, 
(d, 1 -fencamine hydrochloride) 
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Quantities of 19.2 g of Ni-methyl-Ni-(2-phenylisopropyl)-ethylenediamine and 22.8 g of 
8-chlorocaffeine are heated to 160-170°C, and this temperature range is maintained for 
20 minutes. Then it is cooled to 70°C, and 10 times the weight of the initial product, absolute 
alcohol, is added. This is cooled and filtered, resulting in a crystalline substance with a melting 
point of 270-280° It is white and has a bitter taste; it is relatively soluble in water and insoluble 
in organic solvents. 

Example 2 

d, 1 -Ni-(8-cafFeinyl)-N2-methyl-N 2 -(phenylisopropyl)-ethylenediamine. (d, 1 -fencamine base) 

A solution of 48 g of N-methyl-N-(2-phenylisopropyl)-amine in 440 mL of methyl 
alcohol and 21.8 g of potassium carbonate with 88.5 g of 8-(2-chloroethylamino)-caffeine is 
refluxed for a period of seven hours. The potassium chloride formed is filtered and the solution is 
cooled. The crystals formed are filtered and we obtain 95 g of a product with a melting point of 
148-1 50°C. It is recrystallized with 96% ethanol, resulting in a substance with a melting point of 
150-152°C. 

This is a white crystalline product that is insoluble in water and highly soluble in 
chloroform, tetrachloroethane, dichloroethane, and pyridine, somewhat soluble in methanol, 
benzene, and ethanol, insoluble in petroleum ether, hexane, and ethyl ether. Its picrate has a 16 
melting point of 227-228°C. 

Example 3 

d, 1 -Ni(8-caffeinyl)-N 2 -methyl-N 2 -(2-phenylisopropyl)-ethylenediamine. (d, 1 -fencamine base) 

A quantity of 0.25 mol of N 2 -methyl-Ni-(8-caffeinyl)-ethylenediamine with 0.25 mol of 
2-phenylisopropyl bromide in 700 mL ethanol is refluxed for 8 hours together with 0. 15 mol of 
anhydrous potassium carbonate. The precipitated product is filtered with heat and, after slight 
concentration, the product is crystallized from the liquids; it has a melting point of 152-153°C. 

The examples given are representative of the three methods that make up the object of the 
invention. Their equivalence is demonstrated by the fact that the mixed melting points obtained 
from samples prepared by all three methods, both hydrochloride and base, are identical to the 
samples obtained in these methods. 

If we vary the reaction starting substances that bring the Ri and R 2 radicals into the final 
composition, we can obtain a whole series of similar chemical species in accordance with the list 
in Table 1, below. All the compounds indicated in this table were obtained by using the method 
described first, with the exception of compound XIII, which was obtained by the three methods. 
The compounds XXII, XXV, and XXVI were prepared for comparison, in order to verify the 
effect of the presence of an asymmetrical center in compound VIII on their pharmacodynamic II 
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properties. In Table 1, the final compounds obtained in each case that correspond to the general 
formula indicated in the introduction are identified by their empirical formulas in the column 
after the one that shows the R2 substituents. 

Table 2 indicates, as an example, the series of intermediate amines used as a starting 
point for the procedure of the invention, with their physical constants and means for obtaining 
them. 

In these tables, the references have the following significance: b) base; c) hydrochloride; 
p) picrate; +) levoderivatives. The elemental analysis was performed with both products in basic 
form. 

The compounds of the invention, particularly species VQI, have shown a high coefficient 
of activity against certain pathological conditions in both animal studies and human clinical 
practice, as explained in the following bibliography: "Pharmacological testing with a new 
Ethylenediamine Derivative," Laboratorios Miquel, SA, Institute Miquel de Investigaciones 
Terapeuticas, SA, Sastre Lafarga: "Clinical study of the action of the product called ST-374"; 
Gaceta Medica Espanola No. 510, page 96, March 1969. Frexes Gordillo and M. Paya Nicolau: 
"General Considerations and Summary of Various Clinical Cases Treated with a New 
Psychotonic Drug (Fencamine hydrochloride)," Medicina Espanola 61, April 1969. Drugs of 
Today, Vol. V, No. 3 1969, pages 88-95. /8 

The tests of IR spectrometry, NMR, and UV also show that the chemical species VIII, 
obtained by the three methods, is exactly the same product. On the other hand, the presence of an 
asymmetrical center in this compound permitted the synthesis of the corresponding enantiomers. 
The separation process was carried out by partial asymmetric synthesis using the optically active 
starting amine and by the method described in the beginning. For the hydrochloride, the specific 
rotation turned out to be <4° = 28.4 (c = 5, H 2 0). 

Separation by thin layer chromatography, using a fixed phase of Silicagel F254 with a 
thickness of 0.25 mm and a mobile phase formed by N-butanol - acetic acid - water (4:5:1) 
gives a course length of 4.51 cm, course time: 2 h 40 min. Developer: UV light; sensitivity: 10 
micrograms; RF: 32.5. 
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Key: 1 Method 

2 Yield 

3 Boiling point, bases 

4 Melting point, picrate 

5 Allyl 

Additional details and other characteristics used in the implementation of this invention 
are outside of the scope, and they do not alter its essential nature. This includes the means and 
equipment used for this purpose, as the whole is included in the spirit of the following claims. 



Note /13 
We claim as the object of this patent of invention: 

1 . Procedure for obtaining trisubstituted ethylenediamine derivatives that correspond to 
the general formula: 
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wherein Ri represents a lower alkyl radical with 1 to 4 carbon atoms, alkyl or phenyl, and R2 is 
an alicyclic radical with 1 to 4 carbon atoms in its straight chain, or phenyl, optionally 
substituted, characterized essentially in that equimolecular quantities of 
8-haloethyl-aminocaffeine are made to react with the appropriate secondary amine to complete 
said general formula, in the presence of a hydrogen halide collector. 

2. Procedure for obtaining trisubstituted ethylenediamine derivatives according to Claim 
1, characterized essentially in that 8-halocaffeine is made to react with N,N,N'-trisubstituted 
ethylenediamine corresponding to the complement of the previous general formula, so that the 
final produced is obtained in the form of hydrochloride. 

3. Procedure for obtaining trisubstituted ethylenediamine derivatives according to l\A 
Claim 1, characterized essentially in that 8-(2-methyl-aminoethylamino)-caffeine is made to 

react with the appropriate alkenyl halides as a complement to the general formula. 

4. Procedure for obtaining trisubstituted ethylenediamine derivatives. 
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1963:409047 Document No. 59:9047 Original Reference No. 59:1658f-g 
7, 8-Substituted theophyllines. Nakanishi, Michio (Yoshitomi 
Pharmaceutical Industries, Ltd.). JP 37004895 19620616 Showa, 2 pp. 
(Unavailable). APPLICATION: JP 19590818. 

AB A mixt. of 4.5 g. morpholine, 17 g. 8-bromo-7-propyn-2-yltheophylline, 4.5 
g. K2C03, and 150 cc. EtOH is refluxed for 7 hrs . to give 

8-morpholino-7-propyn-2-yltheophylline, m. 174. degree. (EtOH) . Similarly 
prepd. are the following 7-propyro-2-yl-7- ( R-substituted) theophyllines. 
(R and m.p. given): piperidino, 183. degree.; Et2N, 92.degree.; 
N-methyl-N ' -piperazino, 146. degree. ; 2-phenylisopropylamino, 
2 34- 5. degree. ; 3- ( 2-ethylhexyloxy) propylamine 136-7 . degree . ; 
3-diethylaminopropylamino, 184-5 . degree . ; . gamma . - [ . beta . - ( . beta . - 
hydroxyethoxy) ethoxy] propylamine, 151. degree.; . gamma . - 

morpholinopropylamino, 156. degree.. The compds . are useful as diuretics 
and cardiotonics. 

IT 98147-52-5, Theophylline, 8- [[ 3- (diethylamino) propyl ] amino] -7- ( 2- 
propynyl) - 

(prepn. of) 
RN 98147-52-5 HCAPLUS 

CN Theophylline, 8- [ [3- (diethylamino) propyl ] amino] -7- ( 2-propynyl ) - (7CI) (CA 
INDEX NAME) 
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1963:33375 Document No. 58:33375 Original Reference No. 58 : 5670g-h, 567 la-e 
Caf f eine-8-alkylene diamines. Klosa, Josef ( Pri vat-Lab . , Berlin 
Zehlendorf, Germany). J. Prakt. Chem., 18, 97-106 (Unavailable) 1962. 

AB The title compds. were prepd. by reaction of 8-chloro- or 8-bromocaf f eine 
(I or II) and alkylenediamines or by treatment of 8- (.beta. - 
chloroalkyl) alkylamino- or aminocaf f eine with primary or secondary bases. 
8- ( .beta.-Hydroxyethyl) aminocaf feine (10 g.) was added in portions to 10 
ml. SOC12, the mixt. heated 20-30 min. on a steam bath, and washed many 
times with refluxing C6H6 to give 11 g. 8- (.beta. - 

chloroethyl) aminocaf feine (III), m. 225-7 . degree . (MeOH) . Similarly, 50 
g. 8- ( .gamma. -hydroxypropyl) amino-caf feine and 100 ml. S0C12 . gave 55 g. 
8- ( .beta. -chloropropyl) aminocaf feine (IV), m. 2 10- 12 . degree . (EtOH), and 
40 g. 8- ( .beta . -hydroxyethyl ) -methylaminocaf feine and 40 ml. SOC12 
refluxed 2 hrs. and then n2poured onto ice and neutralized with dil. NH3 
gave 8- (. beta . -chloroethyl ) methylaminocaf feine (V). I (22 g.) and 23 g. 
Et2NCH2-CH2NH2 were rubbed together, heated to 140. degree, to effect 
soln., and then refluxed 20 min. at 150-70 . degree . . The mixt. was cooled, 
dissolved in hot EtOH, cooled, and filtered and the crystals dissolved in 
EtOH, treated with HCl-EtOH, and then with double the vol. of Et20 to give 
80% N,N-diethyl-N'-(caffein-8-yl)ethylenediamine hydrochloride, m. 
288-90. degree. ; free base m. 186-8 . degree . (C6H6-petr. ether); 
methobromide m. 230. degree.. I (44 g.) and 42 ml. Et2N (CH2 ) 3NH2 heated a 
few min. at 1 60-70 . degree . gave a mixt. which soon solidified and was 
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